United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



I ATTORNEY DOCKET NO. CONFIRMATION NO. 



10/657,193 



09/09/2003 



21171 7590 01/21/2005 

STAAS & HALSEY LLP 
SUITE 700 

1201 NEW YORK AVENUE, N.W. 
WASHINGTON, DC 20005 



Daisuke Ito 



300.1125 



1637 



EXAMINER 



DANG, TRUNG Q 



ART UNIT 



PAPER NUMBER 



2823 

DATE MAILED: 01/21/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summery 


Application No. 

10/657,193 


Applicant(s) 

ITO, DAISUKE 


Examiner 

Trung Dang 


Art Unit 

2823 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) JN5 is/are pending in the application. 

4a) Of the above ciaim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E0 Claim(s) 1^5 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Ciaim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 09 September 2003 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. §119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)ISI All b)Q Some * c)Q None of: 

1 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) d Not 'ce of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date . 6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 01 1005 



Application/Control Number: 10/657,193 Page 2 

Art Unit: 2823 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

2. Claims 1, 4, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ahmad et al. (US Pat. 5,209,817 of record). 

The rejection is maintained as of record and is repeated herein. 
With reference to the second embodiment illustrated in Figs. 18-21, Ahmad et 
al. teach a method of forming a conductor wiring pattern comprising the steps of: 
forming a first photosensitive polyimide layer (10) (corresponding to 
the claimed first insulating layer) on a surface of a substrate (12); 
forming a second photosensitive polyimide layer (40) (corresponding to 
the claimed second photosensitive insulating resin layer) thereon; 
exposing and developing the second photosensitive insulating resin 
layer to form pattern grooves so that the first photosensitive polyimide layer 
is exposed at bottoms of the pattern grooves; 
forming a plating seed layer (42) on the second photosensitive 
insulating resin layer including inner surfaces of the pattern grooves; and 
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electroless plating copper (46) to fill the grooves. 

The second embodiment of Ahmad et al. differs from the claims in that while 
the second embodiment employs electroless plating for depositing copper wiring 
(46), the claims call for an electrolytic plating to deposit the same. 

However, in the first embodiment depicted in Figs. 5-7, Ahmad et al. teach an 
electroplating process for filling pattern grooves with copper. The process 
comprises: 

forming a resist pattern (18) on the plating seed (19) except for pattern 
grooves 17' and 21 (Fig. 5 and col. 2, lines 54-60); filling the pattern grooves with 
copper by an electroplating (same as electrolytic plating) using the plating seed (19) 
as an electrode; and removing the resist pattern (18) and then removing exposed 
portions of the plating seed layer (19) to form wiring pattern consisting of copper 
remained in the pattern grooves (Figs. 6-7 and col. 3, lines 1-4, and 64-68). 

The subject matter as a whole would have been obvious to one of ordinary 
skill in the art to employ electroplating process as described above for depositing 
copper in the pattern grooves 17 and 21 of Fig. 18 because of the benefits disclosed 
in col. 3, lines 4-15 and lines 26-42. That is, electroplating process not only produces 
planar surface of the wiring pattern but also the size of the wiring pattern is 
determined by the size of the pattern grooves, hence the formation accuracy of the 
wiring pattern is improved, particularly in high-density packaging. 

For claim 4, see col. 2, lines 47-49 for the curing of the first photosensitive 
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polyimide layer (10) (corresponding to the claimed limitation "the first insulating 
layer is heated and hardened"). Also, see Fig. 1 wherein pad (16) reads on the 
claimed limitation "first wiring pattern formed on the substrate". 

For claim 5, see col. 2, lines 39-40 for the disclosure of the substrate 12 is a 
semiconductor substrate and has an electrode terminal forming surface (pad 16). 

3. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ahmad et al. as above taken with Masahiro et al. (reference AH cited by 
applicant in the submitted PTO-1449). 

The rejection is maintained as of record and is repeated herein. 

Ahmad et al. teach a method of forming a conductor wiring pattern as noted 
above. Ahmad et al. differ from the claims in not disclosing that the conductor 
filling the pattern grooves is a plurality of different metal layers. Masahiro et al. 
teach the benefit of coating a cap layer 18 consisting of nickel/gold or 
nickel/palladium or nickel/gold/palladium on wiring layer 16 deposited by 
electrolytic plating (see abstract and Fig. 2). It would have been obvious to one of 
ordinary skill in the art to coat the surface of the cooper wiring of Ahmad with the 
cap layer 18 as suggested by Masahiro for the benefit of protecting the cooper wiring 
from being corroded. 



4. 



Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
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Lin et al. (Pub. No.: US 2004/0166659 (the effective filing date pertaining to the 
electroplating feature is May 24, 2002)) in view of Ahmad et al. as above. 

The rejection is maintained as of record and is repeated herein. 

With reference to Figs. 12b-12g, Lin et al. teach a method of forming a 
conductor wiring pattern comprising the steps of: 

forming a first insulating layer (4) on a surface of a substrate (1); 

forming a second polymer layer (5) (corresponding to the claimed 

second photosensitive insulating resin layer) thereon; 

forming pattern grooves (7) so that the first insulating layer (4) is 

exposed at bottoms of the pattern grooves (Fig. 12b); 

forming a plating seed layer (200/202) on the second polymer layer (5) 

including inner surfaces of the pattern grooves (Fig. 12c); 

forming a resist pattern (203) on the plating seed except for the 

pattern grooves (7) (Fig. 12d); 

filling the pattern grooves with copper by an electroplating (same as 
electrolytic plating) using the plating seed as an electrode (Fig. 12e and 
paragraph (00531); and 

removing the resist pattern (203) and also removing the plating seed 
layer exposed on the surface of the second polymer layer to form wiring 
pattern consisting of copper remained in the pattern grooves (Figs 12f-12g). 
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Lin et al. differ from the claims in the materials used for the first 
insulating layer (4) and the second polymer layer (5). 

Ahmad et al. teach photosensitive polyimide is used as an insulating 
base on which copper is electroplated to fill openings formed in the insulating base 
(Figs. 18, 21 and col. 5, lines 64-68). 

It would have been obvious to one of ordinary skill in the art to use 
photosensitive polyimide as material for the first insulating layer (4) and the second 
polymer layer (5) of Lin because the use of the photosensitive polyimide material 
eliminates necessary steps of forming photoresist masks to etch opening 7, T in 
layers 4 and 5 of Fig. 12b, hence saving processing step and therefore reducing 
manufacturing cost. 

For claims 2 and 3, see paragraph [0054] in Lin et al. in which a nickel cap 
layer is used to prevent copper corrosion. 

For claim 4, see col. 2, lines 47-49 in Ahmad et al. for the curing of the first 
photosensitive polyimide layer (10) (corresponding to the claimed limitation "the 
first insulating layer is heated and hardened"). Also, see Fig. 12b in Lin et al., 
wherein metal wiring (6) and metal pad (2) reads on the claimed limitations "first 
wiring pattern formed on the substrate" of claim 4 and "electrode terminal" of claim 
5, respectively. 
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Response to Arguments 
3. Applicant's arguments filed 12/08/04 have been fully considered but they are 
not persuasive because of the followings: 

In the Remarks, applicant argues that contrary to the amended claim 1, 
Ahmad et al. (see Figs. 5-7 and others) discloses that the configuration of the 
exposed portion of the second layer of photosensitive polyimide 18 is not exactly the 
same as the pattern groves. Therefore, when the seed layer (19) is removed, the 
etching acid may enter the portion under the conductor pattern (25, 27). Thus, 
Ahmad et al. does not disclose or even suggest the patentable subject mater of the 
present invention - indeed, Ahmad et al. is "teaching - away" from the claimed 
invention hereof. 

The arguments are not convincing because of the following reasons: 
a) Apparently, applicant relied on the first embodiment depicted in Figs 5-7 
as a primary teaching to traverse the rejections. However, the second embodiment 
depicted in Figs. 18-21 was applied as a primary teaching, not the first embodiment 
of Figs. 5-7. That is, as noted in the rejection of claims 1, 4 and 5, Figs. 18-21 and 
related text teach the claimed invention except for the deposition of copper wiring 
(46) (see Fig. 21) using electrolytic plating. The deficiency of the second 
embodiment was cured by the electrolytic plating method of the first embodiment 
for the benefits clearly addressed in the rejection. 
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Applicant contended that, contrary to Ahmad et al., the resist pattern is 
formed as to expose the portion of the seeding layer having a shape which is exactly 
conforms with the pattern grooves on the second insulating layer. The Examiner 
respectfully disagrees because the limitation "the seed layer in conformity with the 
pattern grooves is exposed" recited in the amended claim 1 is not necessarily limited 
to the exposed seed layer confined only on the sidewalls and bottom of the groove as 
shown in Fig. 1(e) of the pending application. All that is called for in the amended 
claim 1 is the resist pattern configuration such that the seed layer in conformity 
with the pattern grooves is exposed, and this feature is clearly shown in Fig. 5 of 
the reference wherein the resist pattern 18 exposes portions of seeding layer 19, 
including the portions covering the sidewalls and bottom of the groove. 

b) With respect to the rejections where reference to Masahiro et al. or to Lin 
et al. was applied, applicant apparently argued on the basis of piecemeal analysis of 
the references. However, it is axiomatic that one cannot show nonobviousness by 
attacking references individually where the rejection, as here, is based on a 
combination of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co,, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 

5. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Trung Dang whose telephone number is 571- 
272-1857. The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 



Application/Control Number: 10/657,193 Page 10 

Art Unit: 2823 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Trung Dang 
Primary Examiner 
Art Unit 2823 
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